13C NMR of cyanylated flavodoxin from Megasphaera elsdenii and of thiocyanate model compounds.
Both of the thiol groups of Megasphaera elsdenii flavodoxin have been cyanylated using 13C-enriched cyanide. This chemical modification increases the dissociation constant of the apoflavodoxin-flavin mononucleotide (FMN) complex from 0.4 nM to 2 microM. The thiocyanate carbons of the cyanylated cysteine residues in apoflavodoxin had 13C chemical shifts of 109.4 ppm and 112.2 ppm, which were replaced by signals at 115.5 ppm and 109.6 ppm when FMN was bound. The signals at 109.4 ppm and 112.2 ppm due to the cyanylated apoflavodoxin were unstable at 28 degrees C, and they were slowly replaced signals at 114.5 ppm and 115.3 ppm which are attributed to an inactive form of the apoprotein, which does not bind FMN. At alkaline pH values or after prolonged incubation at neutral pH, the signals at 114.5 ppm and 115.3 ppm were replaced by signals at approximately 171 ppm. On the basis of results obtained with model compounds, the signals at 171 ppm are assigned to the 2-imino carbon of the 2-iminothiazolidine ring formed by the cyclization of the appropriate thiocyanate group. After determining the chemical shift of the thiocyanate carbon of model compounds in a range of solvents, we conclude that the thiocyanate carbons will have a minimal chemical shift of approximately 109 ppm in apolar solvents which do not contain hydrogen bond donors. In water, a more polar hydrogen-bonding solvent, the chemical shift increases to approximately 115 ppm. We also conclude that the chemical shift of a thiocyanate carbon can be used as a probe of its molecular environment.(ABSTRACT TRUNCATED AT 250 WORDS)